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ABSTRACT 
 
Mode choice models developed thus far have not explicitly defined visitor mode choice and have 
therefore assumed that the mode choice characteristics of visitors are the same as residents.  In 
areas such as the Gold Coast, Australia, visitors account for over 20 percent of the total population 
and provide transit patronage levels equivalent to those of residents.  With an increasing emphasis 
on attracting higher transit mode shares, there is a need to understand the unique combination of 
factors which attract visitors to various types of transport during their stay.  This paper outlines the 
results of the first phase of a two-phase research programme involving surveys of visitors to 
calibrate visitor mode choice models. 
 
The paper also deals specifically with bus priority treatments and their applicability to tourist areas. 
The current trends in bus priority treatments are addressed by considering a case study for the Gold 
Coast Highway located on Queensland’s Gold Coast. The Gold Coast is located approximately 100 
km to the south of Brisbane which is the capital city of the State of Queensland.  This paper 
provides an evaluation of bus priority treatments and conditions for justification for such measures. 
The paper summarises the impact of introducing bus lanes, transit lanes, bus priority at traffic 
signals and improved ticketing systems for the Gold Coast Highway. The analysis indicates that 
journey time savings for buses of up to 20 percent may be achieved with these bus priority 
treatments. 
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INTRODUCTION 
 
In tourist areas such as the Gold Coast, Australia, the number of visitors as a proportion of the total 
population is significant. The level of local trips made by visitors and the associated choice of mode 
is influenced in part by perceptions regarding the level and quality of transport supply. In the 
context of future targets for the reduction of car dependency and hence improved levels of transport 
sustainability, it is important to develop improved modelling tools which are capable of being used 
to test policy options. At the same time, it is necessary to offer visitors a viable and attractive transit 
option for their local trips. This paper addresses these twin objectives of modelling and transit 
improvements in turn. Part 1 deals with the development of a better understanding of what are the 
main influencing variables to be included in visitor mode choice modelling. This work draws on the 
results of visitor surveys in the Goad Coast. Part 2 discusses in detail the options for transit priority 
and assesses the likely benefits of individual measures when applied to a major highway in the 
same area. 
 
PART 1. TOWARDS VISITOR MODE CHOICE MODELS 
 
Background 
 
The distinct transport demand differences between visitor activities and the activities undertaken by 
residents infers that separating the visitor travel market from the resident travel market would be an 
efficient method of improving the specification of mode choice models. In addition to advancing 
the quality of model specification, the ability to quantify the factors which affect a visitor’s mode 
choice is expected to have significant benefit to both the transportation and tourism industries.  
These benefits are likely to include improved planning for localised and strategic transportation 
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infrastructure, identifying the needs of improved visitor information systems, more sensitive 
transportation policy development and providing input into tourism marketing strategies. 
 
With the Gold Coast being recognised as a major international tourist destination, an extensive 
amount of data has already been collected on the characteristics of tourist trips in the region.  In 
1996 the Gold Coast contained approximately 343,000 residents with the visitor population in the 
peak month of January estimated at 80,000 per day (NCSTT, 1996). Table 1 provides information 
regarding the origin of visitors to the Gold Coast. 
 
Table 1 - Visitor Origin Distribution 
(Source: NCSTT, 1996) 
 
Visitor Origin % of Visitor-Nights 
Queensland 18.2 
Other Australia 56.1 
New Zealand 7.5 
Japan 7.2 
Other Asia 5.3 
Europe 3.8 
Other Overseas 1.9 
 
Only 18% of visitor-nights are attributable to visitors from countries in which English is not their 
first language and this has implications on the potential of improved information systems to 
encourage greater use of the transit system.  
 
As shown in Figure 1, the majority of domestic visitors to the region used a private vehicle for 
travel during their stay. Conversely, only 7% of international visitors used private vehicles during 
their stay (Figure 2).  This is likely to be due to the number of international visitors arriving on 
package tours where tourist coach travel is included and there is very little flexibility on the travel 
timetable to undertake individual travel.  These findings are also supported by the figure of 21% of 
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all international visitors who did not use any mode of motorised transport, thus relying on walking 
from their accommodation to their recreational or business destinations. 
 
 
 
 
 
FIGURE 1 - MAIN MODE USED DURING STAY BY DOMESTIC 
VISITORS
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FIGURE 2 - MAIN MODE USED DURING STAY BY 
INTERNATIONAL VISITORS
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The duration of stay was found to have an effect on the mode used during the stay.  The longer the 
stay the larger the mode share for walking and this may be due to the value of time associated with 
short stays and, more specifically, the importance of travel time during these stays.  This finding is 
also reflected in the fact that private car usage decreased with increasing duration of stay.  Public 
bus usage was relatively unaffected by duration of stay although tour bus usage (and hence 
undertaking organised tours) was less evident for visitors with shorter durations of stay. 
 
Table 2 - The Effect of Length of Stay on Mode Choice During Stay 
(Source:  Kinhill Economics, 1995) 
 
 Length of Stay 
Mode Used 1 Day- 
3 Days (%) 
4 Days- 
7 Days (%)
1 Week- 
4 Weeks (%) 
>4 Weeks 
(%) 
Walking 23.6 30.9 41.0 41.0 
Car as Driver 41.4 30.9 28.9 34.8 
Car as Passenger 19.5 16.7 14.8 7.5 
Public Bus 5.1 4.4 5.4 6.8 
Tour Bus 1.1 4.9 3.0 0.0 
Courtesy Bus 2.1 4.4 2.6 0.6 
Boat 0.0 1.0 0.5 2.5 
Taxi 4.0 4.2 2.9 3.1 
Other 3.2 2.6 0.9 3.7 
TOTAL 100.0 100.0 100.0 100.0 
 
There has been extensive research into mode choice modelling and, in particular, the demand for 
transit as an alternative to the private motor vehicle.  The research effort in recent times has been 
divided between developing improved methods of disaggregating transport models and developing 
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completely new methods of structuring models.  Horowitz (1991) suggested that extensive research 
in travel behaviour is required to overcome underlying problems associated with current model 
structures.  A number of researches such as Daly and Young (1996) have embraced this challenge 
however the immediate future for this line of research appears to be focused on  methods of 
converting this intuitively preferable approach into a useable modelling tool.  Until this is achieved 
and the data demands of new approaches significantly reduced, better disaggregation is expected to 
prevail as the most effective means of improving the performance of mode choice models. 
Disaggregation using more representative market segments is beneficial in view of the fact that the 
changing planning environment is making it essential that the models being developed are suitable 
for evaluating the impact of policy changes rather than entirely for long-term forecasting purposes  
(Wilson, Damodran and Innes 1990). 
 
The mode choice characteristics of visitors during their stay have not explicitly been considered as 
a market segment when developing mode choice models. As the nature of the resident and visitor 
activities is expected to be significantly different ,the variables considered during mode choice are 
also likely to be different.  The interview survey process incorporated as part of this research aims 
to better explain some of these differences. 
 
Survey Programme 
 
The lack of information on visitor travel behaviour suggests that it would not have been appropriate 
to establish meaningful survey questions without first canvassing a range of overarching issues.  
Consequently a two stage data collection programme was established. The first phase involved a 
loosely structured interview survey based on identifying issues and with the aim of gathering 
sufficient information to enable the meaningful design of the Phase 2 survey. The types of questions 
which the Phase 1 survey addressed included: 
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(a) how transport decisions are linked with other decisions during the visitor’s stay; 
(b) the relative importance of transport decisions; 
(c) the types of activities being undertaken; 
(d) the interaction between decision making criteria when selecting modes to use during a visit 
(generically) and for each specific trip within the visit; 
(e) the effect of the type of visit being undertaken on the criteria considered in the mode choice 
process; and 
(f) the effects of the extent of knowledge of transport options. 
 
The Phase 2 Survey 
This paper is based on the results of the Phase 1 survey.  The Phase 2 survey is soon to be 
conducted and will involve over 1000 interviews at places of accommodation, on street locations 
and at theme parks throughout the Gold Coast.  The Phase 2 questionnaire has been designed as a 
hierarchical stated preference survey with each visit type being allocated questions specific to the 
type of visit.  Questions common to all visit types (age, group structure, duration of stay etc.) are 
also included and certain aspects of the results will be compared to revealed preference survey data 
collected and reported above. 
 
Survey Results 
 
Sixty detailed interviews were conducted in the Phase 1 survey.  Key results are summarised as 
follows: 
 
(a) Private car, hire car and transit were the major forms of transport nominated as being used by 
respondents with approximately one-third of responses associated with each type. 
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(b) Visitors arriving to the region by plane used different types of transport during their stay 
compared to those arriving by car.  The majority of those arriving to the region by car continued 
to use their vehicle during their stay although walking was also recorded as a popular mode.   
(c) Visitors arriving by plane or bus recorded far higher usage of transit during their stay compared 
to car arrivals. 
(d)  Cost and convenience/flexibility were recognised as the major considerations when deciding 
which mode to use during the visit, as shown in Figure 3.  
(e) A number of respondents stated that the selection of the mode of transport they used during the 
visit was out of their control. This was either organised for them as part of an overall package, 
or that there available holiday budget precluded the more expensive forms of transport such as 
hire car. 
(f) Two-thirds of respondents stated that they decided which transport mode they were going to use 
for the majority of their trips prior to leaving their place of residence (Figure 4).This rate was 
significantly higher for domestic visitors as compared to international visitors. 
(g) Almost three-quarters of respondents had visited the Gold Coast up three times before their 
current visit. 
(h) Longer visits attracted higher private vehicle usage rates than shorter visits which attracted 
higher transit preferences. 
(i) Respondents’ mode choice was shown to be affected by a wide variety of factors such as 
personal preferences,  level of local knowledge, available time and cost budgets and size and 
composition of the travelling group. 
(j) Visitors who had more flexible itineraries were less certain about the type of mode to be used 
during their stay. 
(k) Most respondents were happy with the local transport system however there was a general 
difficulty in accessing travel information, particularly transit routes and times. 
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(l) A wide variety of mode choice factors were observed with no obvious link to the characteristics 
of the respondent.  There did however appear to be a link to the type of holiday being 
undertaken.  For example, a number of respondents who selected walking as a major transport 
mode were undertaking holidays based in one location with very few visits to attractions outside 
of this area. 
(m) Preconceived ideas regarding particular modes were observed particularly from domestic 
visitors. 
(n) Previous experience with transport in the region and in the place of residence were recognised 
as factors in choosing the mode of transport used during their stay. 
 
 
 
FIGURE 3 - REASONS FOR MODE CHOICE
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A number of significant differences in the way visitors and residents choose transport modes was 
confirmed throughout the Phase 1 survey process.  Some of these differences include: 
 
• Visitors are less likely to be aware of the merits and disadvantages associated with all of their 
transport options compared to residents. 
• Visitors are likely to be less sensitive to time based costs compared to residents. 
• The way in which the type of transport selected is offset against other criteria (such as visit 
location, length of stay etc.) is expected to be significantly different to the context within which 
residents choose their transport modes. 
• The degree of conscious pre-planning is expected to be higher in visitor mode choice than 
resident mode choice, possibly resulting in a more elastic mode choice market than is the case 
for residents. 
FIGURE 4 - TIME OF THE MODE CHOICE DECISION
65%
28%
7%
Before arriving to Gold Coast
After arriving to Gold Coast
No conscious decision
made/decision made for me
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• The majority of visitors are undertaking recreational trip purposes within their visit which are 
expected to involve different travel characteristics compared to the recreational trips undertaken 
by residents. 
 
In addition, for visitor mode choice, the generic factors are expected to have a much greater 
influence on mode choice than they do in conventional (resident-based) mode choice models.  The 
generalised cost (utility maximisation) mode choice modelling approaches developed thus far have 
included the generic attributes of users perceptions of modes implicitly in the utility function, either 
through absorption in the calibration factors used for trip based variables or in the specification of 
the error terms.  Given that the generic factors are likely to have a significantly greater effect in 
visitor mode choice than resident mode choice, there is a need to develop new models which 
consider alternative variables and segment the travel markets more appropriately.  
 
As shown in Figure 5, as well as the visit type demands, there are a number of other types of 
constraints and demands likely to be associated with the mode choice decision. Figure 5 also 
highlights that transport is one of a number of demands which are balanced against the constraints 
to select the characteristics of the visit. Unlike conventional mode choice, the main factors affecting 
visitor mode choice are not expected to involve time and cost relativities associated with alternative 
modes for individual trips. Early results suggest that perceptions about the local transport system, 
whether they be based on available information at the time of planning the visit or whether they are 
based on past experiences, have a greater effect on mode choice  than the cost of time associated 
with any one particular trip.  Furthermore, for resident mode choice it is generally assumed that the 
majority of travellers are free to choose between modes and are aware of all of the costs associated 
with each mode option.  In the visitor mode choice context, the degree of knowledge of all of the 
“costs” of each trip by alternative modes may not be known and certainly would be known to a 
lesser extent than residents.  
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For example, a visitor with little knowledge of the transportation system may, by virtue of the Gold 
Coast being a recognised tourist destination, assume that a good transit system is in place.  During 
the planning of the visit, the visitor may therefore allocate additional funds out of their budget 
towards accommodation or activities and decide to use transit rather than hire a vehicle.  Budget 
limitations may therefore preclude the visitor from hiring a car for trips which can not be 
undertaken by transit, however the need to use a taxi for some trips becomes evident during the 
visit.  This example demonstrates the significant differences between resident and visitor mode 
choice and the inappropriateness of assuming that their mode choice characteristics are similar 
when developing transportation planning or policy testing tools. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Visit 
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type/location Visit type 
Uncertainty 
 (local knowledge) 
Cost 
Time 
Visit purpose 
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Group Mobility 
Mode 
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Activity 
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TRANSPORT 
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DEMAND Degree of 
pre-planning 
FIGURE 5 - VISITOR MODE CHOICE CONSIDERATIONS 
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Implications For Transportation Planning And Policy 
 
Transportation planning in tourist areas has traditionally considered the visitor travel market as an 
extension to the resident travel market in terms of its additional demand on transport infrastructure.  
Little consideration has been given to the specific attributes of visitor travel demands (and 
particularly mode choice) when planning the future transport system or when evaluating the relative 
merits of measures to achieve system-wide goals and objectives.  Understanding and then 
improving the local transport system from the visitor’s perspective also introduces associated 
benefits to the tourism industry by adding to the overall attractiveness of the city in comparison to 
alternative destinations. To be able to predict the effects of both tourism marketing and 
transportation planning strategies on the modes of transport visitors use, a legitimate modelling tool 
is required to analyse the complex combination of factors which are incorporated in mode choice. 
 
In the Gold Coast context, data collected (NCSTT, 1995 and Transport Research Centre, 1994) has 
identified that there are currently just as many visitors using transit as residents.  More importantly, 
the data collected to date suggests that the visitor market is far more elastic than the resident travel 
market and would therefore more efficiently respond to policy changes aimed at, for example, 
increasing transit mode share. Typically, efforts to increase mode share for commuter-type travel 
markets involve either reducing fares (through subsidies), reducing travel times through increased 
frequencies (and hence fleet sizes) or reducing travel times through separating transit from private 
vehicles (bus lanes, busways etc.).  Data from the Phase 1 surveys suggest that travel time and fare 
may not be as significant to visitors as they are to residents in deciding to use transit.  Conversely, 
the provision of information regarding available services is likely to be far more important to 
visitors than residents who are more familiar with possible destinations and available bus services 
to these destinations. In this context, some of the bus priority measures dealt with in Part 2 of this 
paper, are particularly relevant. Those measures which aim to improve transit information at bus 
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stops; bus stop location optimisation; and improved ticketing systems play a significantly more 
important role in areas of high tourist concentrations. This is in contrast with traditional bus priority 
measures, such as priority at signals and bus lanes.  
 
In areas such as the Gold Coast, where visitors have similar levels of patronage to those of 
residents, a more cost effective method of allocating funds may be to improve transit information 
systems to enable visitors to plan their local transport when planning their visit; or on a trip-by-trip 
basis when they are undertaking their visit. This is emphasised by the results in Part 2, which show 
large savings in travel time for transit trips when boarding times are reduced through improved 
ticketing systems, coupled with less time spent by bus drivers answering passenger enquires. 
  
In terms of land use planning and its integration with the transport system, there are a number of 
mode choice characteristics of visitors which should be considered.  The fact that visitors currently 
exhibit a transit mode share of 33 percent on the Gold Coast suggests that tourist activity centres are 
likely to be able to be cost-effectively serviced by transit.  
 
Therefore, the need to tailor transit priority strategies to best accommodate visitor market segments 
is critical to the success of such strategies. There is also a need to balance the needs of visitors with 
those of the local population, when planning transit improvements. Part 2 of the paper, dealing with 
priority measures for bus operations, provides a methodology for evaluating such measures, as well 
as showing the results of several measures when applied to an arterial road corridor in the Gold 
Coast.  
 
PART 2: PRIORITY MEASURES FOR BUS OPERATIONS 
 
Background 
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The cost of  traffic congestion is evident through various parameters such as vehicle operating 
costs, person delay, energy costs and impacts on the environment. Luk et al. (1996) estimated the 
annual cost of congestion for Australian capital cities at about AUD$5.1 billion in 1992 dollars. 
Improvements to transit may be considered through a number of avenues including improving the 
vehicle efficiency, integration of transport modes, reduction of the cost of service, reductions in 
travel times and comfort for passengers. Here we are concerned with the efficiency of the overall 
journey time of transit on arterial roads. Methods of reducing the travel time and making it more 
reliable are key issues in this analysis.  
 
This work involves an analysis of the theoretical effects of bus priority treatments to identify the 
most appropriate traffic conditions for introduction of these measures. Using such an analysis, the 
issues associated with bus priority are applied to the Gold Coast Highway which is located on 
Queensland’s Gold Coast. The lessons learnt in identifying the appropriate treatments and the 
introduction of the treatments for the Gold Coast Highway are outlined here. 
 
Assessing Bus Priority Treatments In Relation To Overall Transportation Requirements 
 
Transit enhancements, such as those discussed here, need to be assessed in the context of a set of 
strategies which have a time dimension, as well as those which involve satisfying a range of 
objectives, which may be in conflict with each other. The time dimension relates to the achievement 
of longer-term goals, in addition to the more directly measurable short-term objectives, such as bus 
travel time and operating cost savings. What is much more difficult to quantify with a reasonable 
degree of accuracy is the potential contribution of those transit measures to longer-term goals. 
Examples of the latter are shifts away from private car usage and hence reduced levels of emissions 
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from cars and buses, as well as reduced energy consumption from transport leading to more 
environmentally sustainable outcomes.  
 
Reduced car dependency and transit enhancements of the type discussed here may also be linked in 
an indirect way. For example: 
 
• By including high occupancy vehicles in the bus priority treatment we may increase average 
vehicle occupancy rates. However, the impact of a car being now potentially available to other 
members of the household, may somewhat negate the overall impact on vehicle kms. travelled; 
 
• If the enhancement measures result in a reduction in road capacity, the long-term outcome may 
be one of modal shifts away from car travel at congested times. However, in the short term, 
there is a critical need to ensure that the loss in capacity and ensuing increased congestion, 
coupled with a low initial usage made of the priority facility, is not seen by motorists as 
‘resource wasteful’. Therefore, a well thought out education and information campaign is 
required. This apparent conflict between potential inefficient use of road space in the short term 
and longer-term benefits, can be seen in assessment terms as effectiveness (in achieving modal 
shifts), versus efficiency in the use of efficient road network capacity; and 
 
• The individual priority measure(s) when introduced in isolation, may have a limited impact on 
reducing vehicle-induced congestion. However, when they can be a powerful reinforcing 
element of a package of measures which main include demand management strategies (eg. 
parking pricing and supply, car pooling incentives and road pricing); and transit investment (eg. 
improved frequencies, bus fleet modernisation, new ticketing system and new traveller 
information systems). By being directly visible to motorists, the priority measures highlight the 
new distinguishing features between the levels of service provided by the two modes.   
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Criteria For Selection Of Bus Priority Treatments 
 
The impact of bus lanes, various strategies for priority at traffic signals, transit lanes, busways, 
ticketing systems, bus stop locations and passenger information systems are assessed here. This 
investigation examines justifications based only on impacts on travel time for these bus priority 
treatments. A range of traffic flows, signal settings, vehicle occupancies and road layouts are used 
to obtain an understanding of the appropriate locations for such treatments. 
 
The analysis examines various bus priority measures and compares the journey time saving for 
buses with the associated travel time increases for general purpose traffic. This will highlight the 
benefits and costs for each treatment in relation to the travel time for the arterial route. As the 
analysis focuses on travel time for persons using a route, the minimum criteria to justify each 
treatment will be formulated based on the number of bus passengers. A break-even assessment will 
be applied to identify the minimum number of passengers to justify each type of bus priority 
measure. Using this approach for each set of traffic conditions, the minimum number of bus 
passengers to justify a bus priority treatment, Min (Bus), is given by: 
 
 
 
 
buseach for  savingdelay  Average
  cars)in person  (Delay to  -  cars)in person  (Delay to  Min(Bus) Priority Priority No=             (eq.1) 
 
where: Min(bus) = Minimum number of bus passengers to justify bus priority 
 Delay to person in cars = Average vehicle delay in network x average occupancy 
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This analysis identifies the maximum person throughput for a route though it does not consider 
vehicle operating costs and the environmental effects of each treatment. Jepson (1998) determines 
the minimum bus patronage levels to justify each bus priority measure investigated and these results 
are shown in Appendix A. This data provides ‘rule-of-thumb’ guidance for selection of these 
treatments for four-lane arterial roads with major signalised intersections at 250 metre spacing. The 
traffic conditions (including bus patronage levels) identified for input in this analysis may be based 
on any of the criteria as below : 
 
• Existing traffic volumes and bus occupancy levels; 
• Predicted traffic volumes and bus occupancy based on typical growth rates; or 
• Design traffic volumes and bus occupancy levels for an arterial road based on transport 
network demand management as part of an integrated traffic management approach. 
A comprehensive review of past evidence on the extent of travel time savings from priority 
measures is given in Jepson and Ferreira (1998). 
Bus Operations for the Gold Coast Highway 
 
The criteria developed based on optimising the person travel time was used on the Gold Coast 
Highway.  
 
Traffic Conditions for the Gold Coast Highway 
The study section is 6.4 kilometres and is primarily a four-lane arterial with 12 signalised 
intersections and 3 signalised pedestrian crossings along the route. The travel volumes varies on the 
Gold Coast Highway between 1000 vehicles/hour and 2000 vehicles/hour during peak periods. The 
traffic volume increases by up to 30 percent during holiday periods and special events causing 
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congestion for the case study area. The average travel speed for the route is approximately 40 
kilometres/hour though it may be significantly lower during peak tourist periods. 
 
Bus Operations for the Gold Coast Highway 
There are a total of 40 buses in both directions during the 1-hour morning peak period. number of 
bus operators regularly servicing the area, including:  
(a) 26 peak period scheduled services in both directions (The Gold Coast is a high tourist area and 
the scheduled services are designed to serve this market); 
(b) 7 tourist coaches & other non-scheduled services. The tourist coaches operate on this route on a 
casual basis and they may be organised to serve: individual hotel as a service for their guests; 
tourist establishments to allow tourists to access their site; private operators who serve the 
tourist establishments. 
(c) Inter-city Scheduled Coach Services. The buses undertaking this function are used to transport 
passengers for longer trips out of Gold Coast region. There are approximately 7 inter-city coach 
services using the Gold Coast Highway during the peak 1-hour period in both . 
The average journey time for the scheduled services using the Gold Coast Highway is summarised 
in Table 3. The average total bus journey time is 782 seconds which equates to an average journey 
speed of 29 kilometres/hour. This is an average value based on a number of runs and is indicative of 
peak period conditions based an average bus loading of 12 persons over the entire section. In peak 
tourist periods additional congestion is experienced by buses resulting in reductions in the average 
travel speed. 
Table 3 : Average bus journey speed for a section of the Gold Coast Highway 
 
Component of Bus Journey Time Average Time 
(seconds) 
Free flow travel time 
Stop time at traffic signals 
Delay due to conflicts with traffic and effects 
of traffic control devices 
Stop time at bus stops 
385 
49  
80  
 
148  
 21 
Delay due to decelerating, opening and 
closing doors and merging with traffic at bus 
stops. 
 
Total 
120  
 
 
 
782  
 
Impact of Bus Priority Treatments for the Gold Coast Highway 
The benefits of the bus priority treatments on the Gold Coast Highway and the associated impacts 
on the general purpose traffic was assessed for this project. Network and intersection modelling 
packages (TRANSYT 8 and SIDRA 4.1) and a detailed appraisal of the existing bus operations 
were used to identify the impacts for each of the bus priority measures. A summary of the results is 
shown in Table 4.  
 
Cash tender and single fare tickets comprise the majority of the existing ticketing arrangement used 
by the scheduled services. There are some passenger information measures used for the bus services 
on the Gold Coast Highway though, they are largely confined to static timetable billboards. As 
these services are utilised extensively by tourists, the level of inquiry to the bus driver is high which 
causes significant delays to buses. The reduction of bus delays from improved ticketing and 
passenger information systems, will substantially reduce the average overall bus journey time. The 
average loading time was observed at 12 seconds per passenger. If this is reduced to around 5 
seconds per passenger, a total of 88 seconds would be saved for an average loading of 12 
passengers. 
 
Recommended Bus Priority : - Gold Coast Highway 
 
The results shown in Table 4 provide a guide to the type of bus priority that is appropriate for 
various traffic conditions. Using this criteria the following bus priority treatments are assessed as 
suitable for the case study section : 
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Type of Bus Priority  Treatment                    Savings (seconds) 
 
Improved ticketing systems                                              88 
 
  Bus lanes (Kerb-side, with-flow) 
&      75
  Active signal priority using selective priority     
 
 Total journey time saving                             163    
 
These priority treatments may realise an average saving of 163 seconds which represents an overall 
journey time reduction of approximately 20 percent. Improved ticketing and information systems 
may be introduced with no adverse impacts on cars and other general purpose traffic currently using 
the Gold Coast Highway. The cost of these treatments involves purchasing of hardware and the 
commissioning costs of such systems. 
 
CONCLUSIONS 
 
Early results from a study into visitor mode choice suggests that visitors choose modes differently 
to residents by placing less importance on traditional trip-specific costs such as time and fare and 
being influenced to a greater extent by the degree of pre-planning and the type of visit which is 
demanded.  Furthermore, assuming that visitors choose transport modes in a similar way to 
residents does not account for the types of activities visitors are undertaking during their visit as 
well as their different levels of knowledge of the local transportation system.  Given that activity 
based modelling is being promoted as a solution to the inherent inaccuracies of traditional 
transportation modelling approaches, there is a need to identify travel markets, such as the visitor 
market, which warrant segregation in mode choice models. 
 
In tourist areas such as the Gold Coast, Australia, visitors are a significant travel market and their 
importance is heightened when considering they attract transit mode shares which are currently 10 
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times those of residents. In this context, the need to understand the complex combination of factors 
which affect visitor mode choice is important when considering the development of transportation 
strategies and policies in tourist areas. 
 
The need to provide better information for tourists regarding transit services has been highlighted 
by the visitor surveys, as well as by the evaluation of effective transit priority measures.  In addition 
to improved information, visitors have indicated that reliability and certainty in services are 
important considerations in choosing between alternative modes.  These travel attributes are 
amongst some of the key benefits of bus priority measures.  Implementation of such measures along 
the Gold Coast Highway is expected to significantly increase visitor public transport mode share 
within this high density tourist corridor. 
 
This paper suggests that bus priority treatments should be designed to maximise the person 
throughput of the arterial road and the impact of these measures needs to be identified and managed 
as part of the implementation process. The design should be based on short-term, as well as long-
term objectives. Current and desired future mode shares and levels of efficiency sought from the 
road network, need to be included in the assessment methodology. In this regard, the target modal 
splits should be realistic and achievable. 
 
This paper identifies various means of achieving priority for buses on arterial roads. Using bus 
lanes, selective priority at traffic signals and improved ticketing techniques on the Gold Coast 
Highway, journey time savings of approximately 20 percent may be achieved. These improvements 
to the operation of buses will enhance the efficiency and attractiveness of transit in a high tourist 
area.   
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Table 4 : Impact of Bus Priority Treatments for the Gold Coast Highway 
 
 
Type of Priority 
Estimated 
Saving to 
Bus travel 
time 
(seconds) 
Impact on the existing 
conditions for general 
purpose traffic 
Bus Lanes (with no signal priority) 
   - Extended through intersection 
   - Set - back from intersection stop 
      line 
Active Bus Priority (1) 
   - Dedicated bus phase (1) 
 
 
   - Queue jump bus phase (1) 
 
 
   - Absolute bus priority (1) 
 
   - Selected bus priority (1) 
 
Passive Bus Priority 
   - Design of traffic signals to suit  
      bus journey speed 
 
Transit lane 
Busway 
Improved ticketing system 
Review of bus stop locations 
 
60 
48 
 
 
147 
 
 
48 
 
 
147 
 
75 
 
 
36 
 
 
24 
147 
88 
n/a 
 
Nil 
Nil 
 
 
Extra delays of 7 secs major 
approach and 5 - 120 s for 
minor approach. 
Extra delays of 7 secs major 
approach and 5 - 120 s for 
minor approach. 
Extra delays of up to 150 s on 
minor approaches. 
Extra delays of up to 22 s on 
minor approaches. 
 
Extra delays of 7 secs major 
approach and 5 - 120 s for 
minor approach. 
Nil 
Nil 
Nil 
Nil 
Note: (1) indicates that it is assumed that bus lanes are provided in addition to active signal 
 priority 
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Appendix A : Justification of Bus Priority Treatments 
  Bus Lane Treatments Active Bus Priority at traffic signals Passive priority at traffic signals   Improve
d 
Main  Minor  Bus Lane Bus Lane Dedicate
d 
Queue Absolute Selected  Design of Restriction Metering Transit Busways Ticketin
g  
Approach Approach Extended set - back Bus Jump Bus  Bus  signals for 
bus 
of right 
turn 
of flows Lane  Bus 
Stop 
Volume Volume to stop 
line 
from stop Phase Bus Phase Priority Priority travel time buses    location 
(veh/h) (veh/h) (1) (1) (1) (1) (1) (1) of 30 km/h 
(1) 
excepted 
(1) 
 
(1) 
 
(3) 
 
(1) 
review 
(1) 
2000 100 n/a 100  >10000 60 100 100 2500 (2) (2) 2000 (2) (2) 
2000 300 n/a 100 >10000 240 100 100 2500 (2) (2) 2000 (2) (2) 
2000 500 n/a 100 >10000 1600 1539 100 2500 (2) (2) 2000 (2) (2) 
2000 700 n/a 100 >10000 >10000 4479 2334 2500 (2) (2) 2000 (2) (2) 
1500 100 1550 100 1755 49 100 100 1900 (5) (5) 1300 (5) (2) 
1500 300 1550 100 1901 195 100 100 1900 (5) (5) 1300 (5) (2) 
1500 500 1550 100 3006 1300 >10000 >10000 1900 (5) (5) 1300 (5) (2) 
1500 700 1550 100 >10000 >10000 >10000 >10000 1900 (5) (5) 1300 (5) (2) 
1000 100 850 100 860 14 100 100 1400 (5) (5) (4) (5) (2) 
1000 300 850 100 1040 57 285 100 1400 (5) (5) (4) (5) (2) 
1000 500 850 100 2400 378 >10000 4014 1400 (5) (5) (4) (5) (2) 
1000 700 850 100 >10000 >10000 >10000 >10000 1400 (5) (5) (4) (5) (2) 
Source : Jepson (1998) 
Notes : (1)This column depicts the minimum number of bus passengers/hour required for each of the bus priority treatments to be justified to maximise the person throughput. 
 (2)  This indicates that this form of bus priority may be considered further for this situation. 
 (3) This column depicts the minimum number of passengers / hour  eligible for the transit lane to maximise the person throughput. 
 (4) This indicates the analysis was not undertaken for this situation 
 (5) This indicates that this form of bus priority is not appropriate for these traffic conditions 
